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Relative Extrema of Functions 


Dcfintion - Critical Number of / 


A critical number of a function / is any number c in the domain of / at which 
/'(c) = 0 or /'(c) does not exist. 


h Relative extremum of / can occur only at a critical number of /. 

■ Converse of Theorem (If / has a relative extremum at c, then either /'(c) = 0 
or /'(c) does not exist (c is a critical number of /).) is false. If c is a critical 
number of / does not implies / must have a relative extremum at c. 


□ 
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>0 0.0 




Relative Extrema of Functions 


Example - f'(c) = 0 =£> / has a relative extremum at c 


Consider f(x ) = x 3 

Then /'(cc) = 3x 2 = 0 x = 0 

/ is differentiable everywhere 

so, x = 0 is the only critical only critical point. 



■oto 






Relative Extrema of Functions 


Example - f'(c) = 0 =?> / has a relative extremum at c 



Consider any open interval I containing 0. All the points x to the left of 0, its 
image f(x) is negative, so f(x) < /(0). All the points x to the right of 0, its image 
f(x) is positive, so f(x) > /(0). Hence, /(0) is not the relative extrema. 






Relative Extrema of Functions 


Example - f 1 (c) does not exists =/> f has a relative extremum at c 


Consider f(x) = x 1 / 3 


/'(*) 


^73 + 0 for x + 0 
not exists, for x = 0 


so, x = 0 is the only critical only critical point (/'(O) does not exists). 





■oto 







Relative Extrema of Functions 


Example - /'(c) does not exists =£> / has 

a relative extremum at c 










Consider any open interval I containing 0. All the points x to the left of 0, its 
image f(x) is negative, so f(x) < /(0) = 0. All the points x to the right of 0, its 
image f(x) is positive, so f(x) > /(0) = 0. Hence, /(0) is not the relative extrema. 


>0 0.0 






Relative Extrema of Functions 


Finding the Extreme Values of a Continuous Function on a Closed Interval 
The Extreme Value Theorem 


If / is continuous on a closed interval [a, b\, then / attains an absolute maximum 
value /(c) for some number c in [a, b] and an absolute minimum value f{d) for 
some number d in [a, b\. 


Steps for Finding the Extrema of a Continuous Function / on [a, b] 


Q Find the critical numbers of / that lie in (a, b). 

Hi Compute the value of / at each of these critical numbers, and also compute 
f(a) and /(&). 

E The absolute maximum value of / and the absolute minimum value of / are 
precisely the largest and the smallest numbers found in Step 2. 

< a► < = ► 4 = ► 


>0 0.0 





Relative Extrema of Functions 


Example - Extreme values of function exists at end points of a closed interval 



In the closed interval [a, b ], absolute minimum of / exists at left end point a and 
absolute maximum of / exists at right end point b. Here there is no critical points. 


□ 


3 


■oto 







Relative Extrema of Functions 


Example - Extreme values of function exists at critical points of a closed interval 



In the closed interval [a, b ], absolute minimum of / exists at the critical point d 
and absolute maximum of / exists at critical point c. Here c and d are the critical 
points. 









Relative Extrema of Functions 


Example - Extreme values of function exists at more than one point of a closed 
interval 



In the closed interval [a, b\, absolute minimum of / exists at the critical point c and 
the left end point a, absolute maximum of / exists at right end point b. Here c is 
the only critical point (/'(c) does not exists). 


>0 0.0 







Relative Extrema of Functions 


Geometry - Extreme values of function 


In the interval I, for relative minimum, the tangent f(x) to y = f(x) is an 
increasing function(see : Tangent is an increasing function). 

In the interval I, for relative maximum, the tangent f'(x) to y = f(x) is an 
increasing function (see : Tangent is an decreasing function). 






Relative Extrema of Functions 


THANK YOU 


Software used: 

GNU/Linux 
TeXLive - Beamer 
Python-matplotlib, Numpy 



